observed. We conclude that the hydrophobic α face that is uniquely displayed by β-galactosyl residues is essential to the recognition of the Le Interestingly, fucose-containing glycosphingolipids were found to accumulate in gastric, colonic and lung adenocarcinomas while being virtually undetectable on normal gastric and colonic mucosa. Following the discovery of FH4, two murine mAbs (IgG3) SH1 and SH2 were raised against the purified Le To ensure that any conclusion drawn from the binding experiments did not result from a change of conformational behavior of the Le x analogues, we also assessed the conformation of analogue 5-8 by NMR.
RESULTS AND DISCUSSION
Conformational Study of analogues 5-8 by NMR. It has been well-established that the Le x trisaccharide was a rather rigid structure which adopted the so-called "stacked conformation" This conformation is characterized by NOE contacts between the fucosyl H-1' and GlcNAc H-3, the galactosyl H-1" and GlcNAc H-4, H-6a and H-6b, and most importantly between the fucosyl H-5' and the galactosyl H-2". For analogue 7 the H-5' signal was found to overlap with the residual HDO signal, thus these signals were irradiated together and gave the expected cross relaxation signal to H-2" galactose.
experiments over 7 mixing times ranging from 40 ms to 200 ms with 4 mixing times below 100 ms to ensure accurate fit of the double exponential equations at low mixing times ( Figure 3 ). between H-2' to H-5", as well as the distances measured from H-1" to H-6a and H-6b are given in Table 2 . We also list in OMe (4) trisaccharide and that are supporting the stacked conformation for this branched trisaccharide. As mentioned above, the fucosyl H-5' signal overlapped with the HDO signal in analogue 7 (see Figure 2c ) and a combined excitation of both signal showed the expected cross-relaxation ( Figure 3c , ▲ and ▼), one observes that only up to 0.2% and up to 0.6% signal were obtained at the longer mixing times. We assumed that this apparent low cross relaxation resulted from the combined irradiation of H-5' with HDO and the normalization against these combined signals.
To support this hypothesis, 1D ROESY experiments were acquired at 307 K to shift the HDO signal upfield thus allowing the selective irradiation of H-5' (Figure 4) . Indeed, as can be seen on Figure 4b , with a mixing time of 150 ms cross relaxation was greater than 1% between H-5' and H-2" while cross relaxation from H-5' to H-3' and H-4' combined was more than 3%. Data was acquired over 5 mixing times and the slopes at initial buildup were used to measure the distance between H-5' and H-2" at 307 K. Even though this distance of 2.70 Å appeared to be slightly longer than that measured at 300 K (Table 2 ) it is still in excellent agreement with the 4"-deoxychloro analogue 7 adopting preferentially the stacked conformation at 307 K. OMe as a reference are given in Table 3 .
Tetrasaccharide Le The 4"-deoxychloro analogue 7 was a much weaker competitor than the native Le was somewhat higher. 16,17b We conclude that mAb 1G5F6 and 291-2G3-A were raised predominantly against epitopes displayed by polymeric Le x structures. These mAb in turn recognize epitopes that are somewhat extended from the terminal Le x trisaccharide, rather than epitopes strictly localized on the non-reducing end trisaccharide. In contrast, since SH1 was raised against the monomeric Le x pentasaccharide (LNFPIII, 2) it recognizes an epitope more localized to the trisaccharide and that only moderately extends towards the lactosamine residue as supported by it slightly higher affinity for tetrasaccharide 9. in which the non-reducing end galactose residue is replaced by a glucose unit are on-going in our laboratory. Given that the analogue does not display the hydrophobic α patch nor the axial hydroxyl group typical of the β-galactosyl residue, we expect that it will not trigger the production of SH1-or 291-2G3-A-like antibodies and hope that, in contrast, it will trigger the production of FH4-or SH2-like antibodies that specifically recognize internal epitopes displayed by polymeric Le Interproton distances were calculated based on the isolated spin pair approximation (ISPA):
where S is the initial slope at  m = 0, and r is the proton-proton distance.
The intra-residue cross-peaks used as reference for distance determinations were: Med. Chem. 2010, 18, 7174-7185. 
